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ABSTRACT

This paper deals with automatic dialogue act recognition.
Dialogue acts (DAs) are utterance-level labels that repre-
sents different states of a dialog, such as questions, state-
ments, hesitations, etc. Information about actual DA can be
seen as the first level of dialogue understanding. The main
goal of this paper is to compare our dialogue act recogni-
tion approaches that model the utterance structure and are
particularly useful when the DA corpus is small with ex-
isting approaches. Results of our best approaches are also
combined with prosody. We show that our approaches over-
run significantly the existing ones. When prosody is used,
the recognition accuracy is also slightly increased.

1. INTRODUCTION

Modeling and automatically identifying the spontaneous di-
alogue structure is very important to better interpret and un-
derstand them. The exact modeling is still an open issue,
but several specific characteristics of dialogue have already
been clearly identified. Dialogue Acts (DAs) are one of
these characteristics.

Austin defines in [1] the dialogue act as the meaning
of an utterance at the level of illocutionary force. In other
words, the dialogue act is the function of a sentence (or its
part) in the dialogue. For example, the function of a ques-
tion is to request some information, while an answer shall
provide this information.

The dialog acts recognition module is designed to be in-
tegrated into the two target applications. The first one is a
dialog system that handles reservation tasks, and the second
one deals with the automatic speech recognizer. The dialog
system shall exploit dialog acts to better interpret the user’s
inputs and the recognizer to increase the word recognition
accuracy using a different language model depending on ac-
tual DA.

In automatic DA recognition, lexical and syntactic in-
formation is often modeled by probabilistic n-gram models.
However, these n-grams usually represent local structures

only. Conceiving general grammars is still an open issue,
especially for spontaneous speech.

We propose in our approaches [2, 3, 4] to include a sim-
plified information related to the utterance structure, i.e. the
position of the words within the utterance. This method
presents the advantage of introducing valuable information
related to the global utterance structure, without increasing
the complexity of the overall system. We shown that the DA
recognition accuracy increased when utterance structure in-
formation is used.

We now extend our work by the comparing the perfor-
mance of our approaches with the existing ones in the case,
when the DA corpus is small. Moreover, the results of our
best method are combined with prosodic approaches in or-
der to increase the DA recognition accuracy.

This paper is organized as follows. Section 2 presents
related work in automatic dialogue act recognition. Next
section mention existing approaches that are further com-
pared with our approaches that are here briefly described.
We mention also our prosodic approach. Section 4 deals
with the comparison of our methods with the others ap-
proaches. In the last section, we discuss the research results
and we propose some future research directions.

2. RELATED WORK

To the best of our knowledge, few studies on dialogue act
modeling and automatic recognition have been published
in Czech language. Conversely, there are several work for
other languages, especially for English and German.

Different sets of dialogue acts are defined in these works,
depending on the target application and the available cor-
pora. In [5], 42 dialogue acts classes are defined for English,
based on the Discourse Annotation and Markup System of
Labeling (DAMSL) tag-set [6]. Switchboard-DAMSL tag-
set [7] (SWBD-DAMSL) is an adaptation of DAMSL in the
domain of telephone conversation. The Meeting Recorder
DA (MRDA) tag-set [8] is another very popular tag-set,
which is based on the SWBD-DAMSL taxonomy. MRDA



contains 11 general DA labels and 39 specific labels. Je-
kat [9] defines for German and Japanese 42 DAs, with 18
DAs at the illocutionary level, in the context of the VERB-
MOBIL corpus. The Map-Task [10] is another English tag-
set. It contains 19 DA tags that are structured into three
levels.

These complete DA tag-sets are usually reduced for re-
cognition into few broad classes, because some classes oc-
cur rarely, or because other DAs are not useful for the target
application. One typical regrouping may be [11]:

• statements

• questions

• backchannels

• incomplete utterance

• agreements

• appreciations

• other

Automatic recognition of dialogue acts is usually achieved
using one of, or a combination of the following types of in-
formation:

1. lexical (and syntactic) information

2. prosodic information

3. context of each dialogue act

Lexical information (i.e. word sequence in the utterance) is
useful for automatic DA recognition, because different DAs
are usually composed from different word sequences. Some
cue words and phrases can thus serve as explicit indicators
of dialogue structure. For example, 88.4 % of the trigrams
”<start> do you” occur in English inyes/no questions[12].

Several models are used to represent lexical informa-
tion. Bayesian approaches can be used such as n-gram lan-
guage models [5], [13]. Non-Bayesian approaches are also
popular such as semantic classification trees [13], memory-
based learning [14], or transformation-based learning[15].

Syntactic information is related to theorderof the words
in the utterance. For instance, in French and Czech, the
relative order of thesubjectandverboccurrences might be
used to discriminate between declarations and questions.

Words n-grams are often used to model some local syn-
tactic information. Král et al. propose in [4] to further rep-
resent words position in the utterance in order to also take
into account global syntactic information. Another type of
syntactic information recently used for DA recognition are
“cue phrases”. These can be model with a subset of specific

n-grams, where n may vary from 1 to 4, which are selected
based on their capacity to predict a specific DA and on their
occurrence frequency [16].

Prosodic information [11], more particularly the melody
of the utterance, is often used to provide additional clues
to classify sentences in terms of DAs. For instance, some
dialogue acts can be generally characterized by prosody as
follows [17]:

• a falling intonation for statements

• a rising F0 contour for some questions (particularly
for declaratives and yes/no questions)

• a continuation-rising F0 contour characterizes a (pro-
sodic) clause boundaries, which is different from the
end of utterance

• accepts have usually a higher energy, a greater F0
movement than backchannels

The following prosodic features and classifiers are fur-
ther used. In [11], the duration, pause, fundamental fre-
quency (F0), energy and speaking rate prosodic features are
modeled by a CART-style decision trees classifier. In [18],
prosody is used to segment utterance. The duration, pause,
F0-contour and energy features are used in [19, 20]. In
both [19] and [20], several features are computed based on
these basic prosodic attributes, for example the max, min,
mean and standard deviation of F0, the mean and standard
deviation of the energy, the number of frames in utterance
and the number of voiced frames. The features are com-
puted on the whole sentence and also on the last 200 ms of
each sentence. The authors conclude that the end of sen-
tences carry the most important prosodic information for
DAs recognition. Furthermore, three different classifiers,
hidden Markov models, classification and regression trees
and neural networks, are compared and give similar DAs
recognition accuracy.

Shriberg et al. show in [11] that it is better to use prosody
for DA recognition in three separate tasks, namely question
detection, incomplete utterance detection and agreements
detection, rather than for detecting all DAs in one task.

A dialogue grammar is used to predict the most probable
next dialogue act based on the previous ones. It can be mod-
eled by Hidden Markov Models (HMMs) [5], Bayesian Net-
works [21], Discriminative Dynamic Bayesian Networks (DBNs) [22],
or n-gram language models [23].

Lexical and prosodic information are in the most of stud-
ies combined as follows [5]:

P (W, F |C) = P (W |C).P (F |W, C) (1)

≃ P (W |C).P (F |C)



whereC represents a dialogue act andW and F , which
respectively represent lexical and prosodic information (as-
sumed independent).
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